Transmitter expression and morphological development of embryonic medullary and mesencephalic raphé neurones after transplantation to the adult rat central nervous system. II. Grafts to the hippocampus.
Suspensions of cells taken from the mesencephalic or medullary raphé regions of the 13-14 day old embryonic rat brain were injected into the hippocampus of adult rats which had previously been denervated of its serotoninergic input by 5,7-dihydroxytryptamine. At periods of up to 14 months after implantation, the brains were taken for immunohistochemical analysis of 5-hydroxytryptamine (5HT)-, substance P (SP)- and thyrotropin releasing hormone (TRH)-like immunoreactivity. Surviving grafts were found in all animals. The implants derived from mesencephalic raphé contained neurones immunoreactive to 5HT, SP or both substances together. On average 19% of the potential number of mesencephalic 5HT neurones were found in the grafts. Outgrowth of 5HT-immunoreactive fibres was extensive, and displayed the typical pattern of 5HT innervation in the normal hippocampus-the densest plexuses were found in the dentate gyrus, with sparser networks in the CA1 and CA2 regions. SP-positive processes were principally found only in the graft itself. Transplants of medullary raphé cells contained 5HT-immunoreactive neurones, some of which also contained SP-and/or TRH-like immunoreactivity, thereby mirroring the situation found in the caudal raphé complex in situ. An average of 18% of the total available medullary serotoninergic neurones were found at each graft site. A rich outgrowth of 5HT-immunoreactive varicose processes was evident, with the same pattern as the 5HT innervation by the mesencephalic raphé grafts, and as in the normal hippocampus. SP- and TRH-positive fibres were essentially detectable only in the graft, but not in the host hippocampus. The present studies indicate that the milieu of the hippocampus does not preferentially attenuate the survival of the serotoninergic cells which do not normally project to it. Nor is the fibre outgrowth of these medullary raphé 5HT neurones significantly different from that of the mesencephalic raphé. However, the hippocampal environment may be responsible for the appearance of SP-LI in the otherwise apparently solely 5HT-containing mesencephalic raphé neurones, and for repressing the outgrowth of fibres containing TRH-, or SP-like immunoreactivity, regardless of their origin.